Spatial distribution of enamel proteins and fibronectin at early stages of rat incisor tooth formation.
Enamel proteins are secreted very early during amelogenesis, that is prior to mantle dentine formation, raising the possibility that they may participate in epithelial-mesenchymal interactions taking place during tooth development. These first enamel proteins associate with elements of the basement membrane interposed between the differentiating ameloblasts and odontoblasts. Fibronectin, a component of the basement membrane, is redistributed and accumulates along the apical portion of odontoblasts during their terminal differentiation. In order to determine whether any correlation exists between the redistribution of fibronectin and the secretion of the first enamel proteins, the spatial distribution of these two extracellular matrix proteins was examined during the presecretory stage of amelogenesis. Male Wistar rats were perfused with a formaldehyde-based fixative, and undemineralized and EDTA demineralized incisors were dehydrated in methanol and embedded in Lowicryl K4M resin. Ultrathin tissue sections were then processed for post-embedding, colloidal-gold immunocytochemistry with antibodies to enamel proteins, fibronectin or type III collagen. In the region of ameloblasts facing pulp, labelling for fibronectin was weak and mostly associated with the lamina fibroreticularis of the basement membrane separating differentiating ameloblasts and odontoblasts. As the mantle predentine formed the immunoreaction for fibronectin increased, particularly in the region of the basement membrane. Enamel proteins were also immunodetected in association with the lamina fibroreticularis and gradually accumulated as patches within mantle dentine and at its interface with ameloblasts. Von Korff collagen bundles, present between odontoblasts and in dentine, were immunolabelled for fibronectin and for type III collagen. Patches of granular material, immunoreactive for fibronectin and/or enamel proteins, were found along the odontoblastic processes and cell bodies. Although no evidence was obtained indicating a precise colocalization of fibronectin and enamel proteins, the results confirm that these two proteins can be found within similar extracellular compartments during mantle predentine-dentine formation. These data suggest that enamel proteins, by themselves or synergistically with other proteins, may play a part in the differentiation and/or formative events taking place at the ameloblast-odontoblast interface during the early stages of tooth development.